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(54) ARRAY TTPE STORAGE DEVICE AND 
INFORMATION PR0CB88IN0 aYSTEM 

(57)Ab8tract 

PROBLEM TO BE SOLVED: To enhance extensibift/ 
by suppressing lowering of data write speed in 

mirroring. 

SOLUTION: A d»lc array controller 20 convertB write 
data Into an opHcei ^gnal by a Itght emitting 
device 110 after storing the write dala In a cache 
memory and transmits the optical signal Id an 
optical bus 3a Signal light inputted in the optical 
bus 30 is broadcast transmitted t>y the opdcal bus 
30 and simultaneous read in dteic drives 40, 41 via 
a light receiving devica Thus, the lowering of data 
write speed in the mirroring Is suppressed end the 
extensibility is enhanced. 
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©iat^a®7*-if©Aifi*«fp«W8irr*©#«i?i2 
4RA I DJ^xf^Ai o-cSiff-r-SJ: 5UIB«#«m:<j 

[000 1) 

2ycffitt^Si fcffit^^tiir p-rs 

[0002] 

[0 003] rU-/l!iBti^®«E6il/-C. RAID 
(Redundant Arrays of Indep 
endent Disks) RA I DO^fiSi 

^•/t>i')0r5'-$lKai%ff^) (RAI DO) . m 
'J>*'4ff 5 (RA I Dl) . X h7-/t:>ii'l/ft:f'- 
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(RAID3. RAID4). f'-**jJ;CJf^'{«Jf-^^r- 

IDS). 59-';>y4>'N-i;f'^4M 

*^t>-(*)tRA I Dl+3. RA I Dl+4, RAI Dl+5 
il,»-3fc^fig<i>*^. RA I D«:H-r-5.5i*nSS^<!:L.T 
(S, "The RAID Book : A STQRACE SYSTEM TEC 

\mJXK mOBOaC , The wm Adt^sory Boanl, 1997 

[0004] ccr. RA I Ducoo-rfflr^KSi?^^ 

rte<. l#(D^vXi'TU-/3>Kn-7<!:2S©f' 
^XfF^'/v^tJ^JS^StlfcRAIDUCM^Tli, ± 

2^07*^xi'F7-/:/(cSPM.risi— 7*-iKDS*ji* 
X i»T u-f 3> Fa- 91*+ ♦ » KB^ 

:«r©^-f Xi'F7-/>^R:|S|#*i»SL'ft:^{C«. «>5 

[00 05]***, 5 7-y>i^«rff^>r^X5'F7-^ 
7^W2^(c|®6r. 3#«±©f»^X5'F7'r:^{c*f 

30 LTs^-y^i'^ff^a. ■?^xi'F7-<:?"©raRt 
«C2 #of*^ X F5 :/icmmcm^im^'ri-)K. 

[000 6]±jigL/fc:^(cJ:or. f'^xi^F^^:/' 
7= ^ X r U -rnv h n- 7{cp|«*J|6* l/?dS^«c 

40 -f:?''s©'f-i»©^*#**»JaiL, ^^x^Ti^^^ 

u-/3> hP-9{cJ:oT> *XF, •f^xi'F^'f:^ 
i©f'-iz©a5S=S:ff^J:^(CL.r. J:f)««tt*««> 

[0007] 

a-^i'f ^Xi? F9-<7'M©7*-jJ|E3^». SCSI 
( small cooputer system int&rf&z&y^T^tt tO'^^'^ 

a > F n — 7 1 f 4 X i' F 7 -f :?TB©«iKCc*Jl>r . 
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[0008] $fc. f ^Xi^rP-O^hP-^^yftii 20 

[0009] y^mit. ±mmmm^mm-iftii> 30 

[0010] 

[0 0 1 1 ] *#6?li<Dt»?W!!Mli^X7-AB. f^- 

ct^mtti, 50 
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[0012] itriEtiHiut!»iiiC3^c)tiriBa» 
{^©iBtit^oc'-rti^^^^iffigi^isi/, 

3eeSS«flt«:«ia83E(i#*Affl:^»T*c<fcfe. 

e^Sn^J: 9 (c{!m^»S2tO^©iB1^gS3»t& 
[00 13] 

im<m»i<omm *i6w©iiKo^)s«co(,»r 
[ 0 0 1 4 ] H 1 it:^^m 1 ommm^miT 

1^0iPYX*rv-f3>FP-9i2#. tttiy^W. 
vi>t. 0iic*ji»r . 1 0 tt*;^ h . zoit^^zi^ 

TU^3>Fo-7. 30»36/<;^. 40R0t4 1Bf' 
-fXi'F9Y-:^-C*»)v 7'-fXi'rP-<3>hn— 52 
0 ii iijf?' -f ;^ F5 y 4 0 . 4 1 ttS^«#4*© 
#tc|&^-rsig3t^l 1 Oib4:0^j1^#'&S^fi^CC 
ISj|-J-*«3^IS12 0*«Arc>5. f'^Xi'F^-f 
:?'4 0. 4 1«. -'^-Ff'^X^'igl^^«S^(MO) 
DVD-RAM«:^©ia»j<f'^7JW3il»«T 
de«;Sl^iB0ii». OAT«:f©f'-:/l!ie»^. 

mti 1 oacxsjfe«ai 2 oos^tj. 3 0© 

SSfii»s^(C)^i/r. f'-fXi'TU^3>ha-52 

^$IBl 1 0«:j:03fcfi#(cSSib. 36-'< 

[00 1 5] it-'tj^SOil/rB, mtfiRF^^l 0- 
12 3 3 5 0^{m^cmyr:Stlft^^y^'S:ml^iCtilfi 
C©)fc^<;:^«'>- F«©^Ke^a8«:4fflC>, A 
:t) $ ntefl|*6«A*»«:KW)^:36tttt^® CC J: orifi 

[00l6]^fe^t^3o«:A*^tlfcfi^^{*, ^^a- 

F'l'i'X hfiHsnSft:*. 7*^;^i'F7-<>^4 0. 4 

7 -f 7*4 0 . 4 1 -cjt, mm^nmrni^ms. i 

2 0{cJ:»)««»^(cSBfti/. -J^-ifOtftji**!? 
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[0 017] S2». ^mmfSiicmi7'--simi2, 

[0 018]-*. *XH0*>6<Df'-a»<Dil*ffll/ 

52 0»2#C!>f'-f Xi'K5-/:/40. 4 1<?)-*. W 
iltf Y ^ F 7 :/4 0 br©f - f ©8*ffl L 

-f:/40O7=-*«. »Jfe^l 10{cj:»)3iyt#«:^ 
ftSn. 3fc-»<X30«::0^L/r7'-<;^4'rP^3>hn- 
^2 0<DSimmi2 0-^tBMitl. Sj1^12 0 

P-720B. C©7*-^f4*;^H OtcM-Titfc 

0K:^»*i^tft:«^«, *> !>— :^f©7^^ xi; 

[001 9 ] a 3 i t/T. 01 (C^l/fcT t"/ai5tgil 

0©ffi©ri'-feXjj<w^>h©&^{c»pt7*Yxe;ru 

-/3>hP— 52 1. f*^Xi'K-5'f:?'4 2«:«^bv 
f^;^i'TU-f3>h 13-92 0i5*^Xi'7U'f3> 
hn-92 irayi:l^«i&rft:«:-'<X^r-:/;V50-C^l/ 
r*-5. 2i&©f'^;^i'TU-f3>ha-^K. 

^a»©7'^;^4'TU'r=i>na-7ra-c«. ax^- 
6 0 i^i/TSo©* ♦ 9 j/a-rf * y ©f- if*^ 

::^i'TW-/3>H3-7©-:^rB. *;^h*>6S*?WK: 
R*ffll/Stffll/©JI*JJ«tSnte©)&$ttr. SSf 

S. i^xHJf'^x^TP'fa^ha-^©-:^*!^!! 

[0020] 1i8!t©7'^Xi'7U-r3>ha-7 

*IM1JP* ttec 4'C-'<x^-'?';v*«B|'J-« C t tuns 
r**. ±tt3>Ma-94f* ^X^'7^-/^>^^- 
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i73>ha-7©lii8l!23Btt*J^**J. 7»^Xi»3>h 

t»S«^*J^c^©r. T'^xi'iitftojjasttjWiitr 
si*3ns»^«cBc©j&fi8«>+^^-cfts. 
[002 1] c©J:9Cc. :/a-K+*xhSB(&ej^ 
i^im>ictv. ■r'^t:©-f>a»-34^i'j/3>*B 

[0022] itii. y^^MBicis\.^xit. ife^^x 3 o 
4 or. i^- h«©36eS6MM*:«m>. A*3nfc## 
3£«r3iai6»#S{c J: -^-CffiiSteSS-tf S3l6/tX*Mt>T 
(,»43». Cti«:|i83tSnS«>©-C»«<. *«#4l-:> 

©ri'-bx^- h*>e.3fcff i/rMft©ri'-fexii«-h{c 

J:<. S6K:c©ejSjl§|*MiiBtt$®<b3>M3-7iai 
*36«-t©305fI^e@SpII6fi:j«ft-C*n«. J: 0 S/X 9- 
A©jlBK^i:4||{38t^|iti:t-^. im&m<Di3i 
*>K:mtf3feX^r-*:/7^. ife^MIS. J6l^r^S^^^ 

[0 0 2 3] IM^iSl 10Scm$»12 0 

1) K 7*^Xi»TU-f3>Fp-520. 7=^w^Xi/F7-f 
::'40. 4 1 (ia3-C«7'^Xi'rU-<3>ha— 7 2 
0. 2 1. ^P^yl,if¥^'^•f4 0. 4 1. 4 2) {ClSlCt 
■C 4.5*1^ 3e-'<X3 0«:^5l£S?ai lORVSi^iiSEl 
20*KWr. 7'-<X^'rU-/3>Fa— 5 2 0. f^ 
XirF9-<:/40. 4 1 (S3r«^-/X4'TP^3> 
hO-720. 21. 9*^XtJ' F9-f:/4 0. 4 1. 4 

2) i©S«l-f>3f-7x-X4S^^#4urfc«»to 
ftu. f&tofe. *|5l9K45»S56/<xi«. 
:fa-F+f X Fe^*ff^>«i6*ff^4 *.©■?*■:> 
r. -ecSfi^-o^-^x-xBifem-^rfe. 

-Cfe. **(,>BCti6*5SftbT:i»Tfc<i:l,». 3Km*X«c- 

ig^fCB. f -^Xi'TU-Za^Fn-^ROff* ^Xi» F 
^-rm ^/^xtcmsWKSiKStiSc a. 
[ 0 0 2 4 ] i^X h. jfc/tx. iBt8^|g*SC»B 
3>Fn-9B. ^rA5l<>Bt.»<-o*»^U0l8ttWI8t 
LT:«RSUTfcJ:l>. C©4*3>Fa-^<!:i^Xhi 

Bit«»iK-r*j:^«l)!5c1-|.:^*J. es^S©iB-eWfJ 

mm%m^-ri>i^m»^cttv^i, c© 
is^. 3t^s^»s«lSil^)-r^yi:i^>©«liB>^x hffl);»> 
6 3 > Fo — 5 u r i J: ^ «c L r m > L . 

[ 0 0 2 5 ] a 4 B*«li9©S2 ©HtfeJi^JSCCteC^ 4 7 
U'/Sia«$?S©:^Ov^iaT*»). 26, -TfttotS 
f»e©5'-*:^i'7U-f3>Fa-9i8^. -Tfitfc^a 
«J6©f'^Xi'F^'r:^-CRAI Dl+4*«lfi)5L./t» . 
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7*^P^i'7H'3>hn-^. 3 0. 3 1«5fe>'<X. 4 

2»3te3SI!Sl 0 0<blKfe«Bl 10. gife«S12 0 
f*^Xi'F^-<:/4 0. 41. 42. 
is^U^^Zi>¥^^•:f4 3. 4 4. 4 5%*n^ti— 
o©:;/q9i5'#aiOTRAI D44«iatbrte»). 5* 
^Xi'K9^:/40. 41. 43. 44ttf*-5rtttt 

yi'JJ. *^<;^3 l©Ti'-bXs}?^>F«C3eSStt3nT 
(0 02 8 ] M 0*»i&©#*ii*S*tCjl*tr. 

*x M 0 *»6 3ttt3fe'<:^ 3 0 (c J: r> Tf' ^ f 

Tl'Y3>f-a-72 0. 2 I'siR^CCeSIStV*. 

f'^xj'rp-<3>Fn-^2 0. 2i». S'f^irii 20 
©5'^x{'Ti"f3>H3-9. mtf5*^xi»ru-^ 

3>Fa— 52 1». *XH 0*6lBai3nte^~if 

jfc/<X3 l'>>aiHJ-r5. 36-'<;^3 lJ:0^ltasn-fc5'- 
ar*jJ:Ot/<yf^-rf'-*B. 5 7-y>i^*tf^>2-:>© 

D2. -'>*yf-^5'-^fP<t-r*<!:. f'^;^i'TU-fa> 30 

fflf'^X^F9-/:^40. 4 3'vi»tjit?. iJcK. ^ 
-*D2?&jSfflU f^-*«ff)fflf'^Xi'F5-/:/4 
I. 44'xi«tiitf. ftgcc. /'JyT^yT'-iJP*^ 
IBO. A*>;^^tt||«|«f»^Xi»F9'f:/4 2. 4 6'^i 

©T'-ifStji^Bl^^-Cfft)^**!. 1^-7=- f© 

2^©?^^ Xi' F^ Y:'''^OS#ii*«igB#tcfft>nS 

fc«>. 5 9-y>y«:j:*»#ji*iiffi©ffiTBai;a 

U. 40 
[0027] ->5f. h 1 0*>6©7=-*©iSl*tfJL/ 
S^fcSSfbTtt. 9'vXi'ru-{3>Ha-52 0. 2 

■rst8^«. •e©7=-f«j^;^no(cjgr. ^^i- ^i^ 

rU-{3>hO-72 0«. 2o®-?'^Xi'F^./y© 
:/a2ri'i>fn36>-^F. mKf'^;^i'F9-/r^40. 

41.42 icf^bx<omaibmti:^/^fim^^^ 

-'"f;^{cA^'r*. f'-5f««ftffl-?'-/:^J'F7-f:^4 0. so 
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^;^i'F7-<7'4 0. 4 l*»6^*aibS^f'-i'5* 

fllf'^;^^' F-7-Y7'4 0. 4 1 «:*fc*Jr>r»aEi/-ci> 
«»^«:tt. «»ii*S5R©«^il§lfilK:tr. r-i* 

F7 :?'4 0 . 4 1 ©l,>rtl*>K»#*J^L/-CC» 

tx/< vri^- ifint^'i^ 3 1 'vsia-rs. f ^ p 

9'f7'4 2. 4 1. 4 2*»62i{asnfc^-**>J:ClfA 
yf'^f'-ftt*/<;^3 ItCioT. 2i&©^-*Xi»T 
U>f3>Ha— 520. 2 l'sil^^K:fe^$nS. 2 
#©7'<Xi'rP-/3>F 0-^2 0. 2irtt. 7*-* 
i»«««5*^Xi'F5-<:/4 0» 4l(c»W*«»*tr 
(r>35:l^»^K«. 7'-3r4&<f©+i'»t'aj'*y«:tS 
l<»-rn*>©r-*»lflfflf'^;^i'F7-/:/K:fi« 

-if^ifeJiSfc. #'*©+f •yj/»j><*y«:ttttu - 

[0 02 8] ^IgJte^fiSK^l/fcJt^^CT*^ Xi'TU-f 
^Xi'TU-/3>hO-^2 0. 2 l©^t:»S'a.j** 

y ©7*- i (+ 1 y i/* 5 9- y >iO 

AtiJS-C*^. JdSL/fcJc^K. *;:^H0t2#©f' 
^/Xi'TU-f3>FO-5 2 0v 2 1*Qt/^X3 0T» 
ilS3tiri»Sfc«>v if?X F 1 056»i5©»3:ii*5*-i»» 
l§l^{C2-&®7'^Xi'rP-/=i>Fci~52 0. 2 1^^. 

•^im>^:x. 3 1 "C«tlShr(,>*fc». 2#©f' 
TP-<a>hP-^20. 2 I'si^gSISnS. fito 

•c. fratfci^K:. 7'^x4'Tu-r3>Fo-72 0 
i-f ^;<i'rU'f3>na— 52 in«ifelK-r'5-'<;^« 
swft<rfc+ + -;'i^A5 5-y>i'*Jr»s. 

!^:^M 0<S:7^^:^i'ru-<3>Fi3-52 0. 2 IW 

«5t-'t;^3 0«cJ:^r^T«ci(cj:oi:. f 
ru-^a^hja— 7©fjJK{cs*L.r. mfc\^^4:?>t>r 

[0029] :sfclHll;):. fl9»©R A I D:^iC)»>«>t)6 
C0 0 3 0] RAI DOi^XfAfCjafflf -S^^KB. 

R A I D 0 i/Xf-AKfeO^-Cf*. B#^T}»it©f»-< X 
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c>yfc*J. it-'<;i^(Df'-f«gssaRtt3> ha— 71/00 

(0 03 1 ] RA I D4*M>B5'>;^7'AK:HI/-C 

s9-y>;'«cM«!a:<. ia4iiaitt{c. mxaf 

C:/n-F+i'XFfeS^)4ffi(,»S4. 3>hn-7*> 20 

- h 8!rC*llK 3 * -Ct* -/ X F 9 :?'C:?'o 9 5' )© 
Jti9;*t^lfiet?*o. S«)-ciS«.>5/;^'f A©S£Stt««-r 

[0032] RA I D4/5i^;^7^A-ClfiiSt©7* 

^*»62#'NitK'r*^©{^-c*o-t:f>> se^tt^f' 
^ X :?'o 9 ^ i 3 > m- 9iai©ss«sia4ii««ST 
5!i:^!!i4*-:>yfc*s, *i6??«:j:n«. mmmri,>mifi 

3>Fo-5©l^(c^UT«>i';^f-AOiiI3Ktt 30 
( 0 0 3 3 ] ±M©SyfeJ^fiSrB§7* ^ ;^ i;:?'n 

(Df-i^m^a^. a>na-9i/D©«Kaia«<cH:^ * 
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*r. +^^«,>A:«>. S63l£©m-'t;^rj^i«:^i/fc« 

[0034] 

[Bli©i9«^lli$] 

[B 1 ] yiim<i>miiii>^^mminirru^§s&m 
[H 2 ] ^ 1 (ommmmicm^Tu mmmsfo. 
4. 

[ia 3 ] »a©ii]i6j^^©ajgw4^-rT u-^siBtiss 

a©:/n9i'H-c*S. 

[04] 02©|ISfiJ^J8*5^-rTU'rSiBttiai©:/o 

[H 5 ] «e*©ru-< statics©. T'-fm^i^m 

[##©SJi>!Bl 
10 -Tl^Xh 

2 0. 2i "7'-^;^i'rp-<3>Fp-^ 

3 0, 3 i -ife-'^;^ 

40. 41. 42. 43. 44. 4 5 -f*^ Xi' F-J-T 

5 0-/<X^-:/Jl' 
10 0-3feeSBS 
1 1 0- 
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